Potassium has long been known to be almost completely confined to the intracellular compartment, and the neutral fat present in muscle has been shown to have a low chloride content (1). It seemed probable, therefore, that the error associated with predictions of total exchangeable electrolyte from total body weight would diminish if the variable of depot fat was eliminated by the use of lean body mass as a reference standard. A close correlation of lean body mass with red cell mass (2) and urinary creatinine (3) has previously been shown. Accordingly, measurements of total exchangeable chloride and potassium have been correlated with lean body mass, red cell mass and creatinine excretion in a series of normal subjects.
Potassium has long been known to be almost completely confined to the intracellular compartment, and the neutral fat present in muscle has been shown to have a low chloride content (1) . It seemed probable, therefore, that the error associated with predictions of total exchangeable electrolyte from total body weight would diminish if the variable of depot fat was eliminated by the use of lean body mass as a reference standard. A close correlation of lean body mass with red cell mass (2) and urinary creatinine (3) has previously been shown. Accordingly, measurements of total exchangeable chloride and potassium have been correlated with lean body mass, red cell mass and creatinine excretion in a series of normal subjects.
MATERIALS AND METHODS
Sixteen normal males and fourteen normal females were studied, their ages ranging from 18 to 81 years and their body weights from 44.5 to 100.2 Kg. They were selected to include both lean and obese subjects, the range of body fat being 5 to 50.8 per cent of total body weight.
Total exchangeable potassium (K.) measurements were carried out according to the method of Corsa, Olney, Steenburg, Ball, and Moore (4) , four spot urine specimes being collected between twenty-two and twenty-six hours after injection. The urinary potassium concentration was estimated by flume photometry. Siice the short half-life of C1 precluded its use, Br' wag Wed to measure the chloride space, one plasma sample being obtained after a period of equilibration of twenty-two to tswenty-four hours (5 The volume of distribution of (' in man, two and onehalf hours after injection, closely approximates that of Br' (7) which has been used in this study. Moreover, it has been shown in rats that the bromide dilution method provides an estimate of total body chloride which agrees closely with that obtained by direct carcass analysis (8 (13) . Red cell mass was calculated from the plasma volume as follows:
Red cell nna = plasmi4 volume X (total body hematocrit)/ (100-total body hematocrit).
Measurements of 24-hour urinary creatinine excretion were performed accord~ig to the Method of Folin (14) as described by Hawk, Oser and Suamerson (15) . 
RESULTS

per cent confidence limits agreed fairly closely
The complete data are given in Tables I and II (+ 25 per WEIGHT-Kg. (17) . ing the statistical error in counting. Repeated estimations of lean body mass and red cell mass in the same subject agreed to within 4 per cent. DISCUSSION The results show that the use of total body weight as a standard of reference for total exchangeable potassium and chloride is unsatisfactory, the 95 per cent confidence limits being + 53 per cent and + 29 per cent of the mean, respectively. Our figures agree with those of other workers when both males (4) and females (16) are included. When, on the other hand, total exchangeable potassium and chloride are correlated with lean body mass, the relationship is closer, the 95 per cent confidence limits being + 25 per cent and + 14 per cent of the mean, respectively. Furthermore, the relationship is the same for both males and females, the apparent sex difference, based on total body weight, being due to the greater fat content of the female subjects. These results are supported by experiments carried out by other workers both in human subjects and in animals. Thus, Ikkos, Ljunggren, and Luft (17) in Sweden, as part of an investigation into the relation between extracellular and intracellular water in acromegaly, measured total body water and Ke in a control group of 33 normal subjects. From their data it is possible to derive antipyrine space measurements and, after correcting for the water content of plasma, to estimate lean body mass by means of the Pace-Rathbun formula (9) . When this is done, a regression line of Ke on lean body mass is obtained which has been included in Figure 2 , the coefficient of the correlation being 0.92. This regression line lies within the 95 per cent confidence limits of the present series, although a slight systematic difference is apparent. Data for Ke, Cle and total body water given by Corsa and colleagues (4) and Ikkos, Ljunggren, Luft, and Sj6gren in a later paper (18) are consistent with the present results when lean body mass is derived from their values for total body water.
Carcass analysis in rats provides direct evidence of a close correlation of total body potassium and total body chloride with lean body mass (8) . Weir (19) had previously demonstrated that total exchangeable chloride was directly related to the lean carcass in dogs, while Hastings and Eichelberger (1) commented on the necessity for analyzing fat-free muscle to allow comparison of the electrolyte content of muscle samples from different animals, or even from different muscles of the same animal. This evidence suggested, therefore, that chloride is confined to lean tissue, and is not present in depot fat. Forbes and Lewis (20) , however, have analyzed two human cadavers and found an appreciable chloride content in adipose tissue. This appears to conflict with the results of the present series, and with the data from animals quoted above. The discrepancy is one of definition, however. It must be clearly stated that depot fat, as referred to here and in the preceding communication (2) , refers only to the lipid content of adipose tissue. Keys and Brozek (21) It is important to note that these relative proportions of water and cell solids are similar to those obtained in muscle, and that the non-lipid portion of adipose tissue is therefore included in the estimate of lean body mass derived from total body water. One would expect that adipose tissue as a whole should contain a percentage of chloride and potassium in proportion to its non-lipid content.
In view of the high degree of correlation which has been shown to exist between lean body mass and red cell mass (2) it is not surprising to find a similar close relationship between red cell mass and both Ke and Cle. Provided hematological abnormality can be excluded, it is possible that this relationship may have an application in states of acute electrolyte disturbance which are so often associated with changes in total body water which invalidate the determination of lean body mass by the antipyrine dilution method. Further work, (22) . It is highly desirable that measurements of total exchangeable electrolyte should be employed in such studies. The application of these measurements has, however, been limited by the lack of a suitable reference standard. It is hoped that the provision of these narrower ranges of normal values for total exchangeable potassium and chloride may be of value in the study of electrolyte disturbances. SUMMARY 1. The correlation of total exchangeable potassium (Ke) and chloride (Cle) with total body weight in normal subjects is poor. 2. A close correlation of Ke and Cle with lean body mass and red cell mass in normal subj ects is established.
3. There is a close relationship between 24-hour urinary creatinine and Ke, but not between 24-hour urinary creatinine and Cle. 4 . The correlations hold throughout a wide range of age and body weight and are the same for both males and females.
